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The hydrogen economy is defined 
as the industrial system in which 
one of the universal energy 
carriers is hydrogen (the other is 

electricity) and hydrogen is oxidized to water that may be reused by 
applying an external energy source for dissociation of water Into its 
component elements hydrogen and oxygen. There are three different 
primary energy-supply system classes which may be used to 
implement the hydrogen economy, namely, fossil fuels (coal, 
petroleum, natural gas, and as yet largely unused supplies such as 
shale oil, oil from tar sands, natural gas from geo-pressured locations, 
etc.), nuclear reactors including fission reactors and breeders or 
fusion nuclear reactors over the very long term, and renewable 
energy sources (including hydroelectric power systems, wind-energy 
systems, ocean thermal energy conversion systems, geothermal 
resources, and a host of direct solar energy-conversion systems 
including biomass production, photovoltaic energy conversion, solar 
thermal systems, etc.). Examination of present costs of hydrogen 
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production by any of these means shows that the hydrogen economy 
favored by people searching for a non-polluting gaseous or liquid 
energy carrier will not be developed without new discoveries or 
innovations. Hydrogen may become an important market entry in a 
world with most of the electricity generated in nuclear fission or 
breeder reactors when high-temperature waste heat is used to 
dissociate water in chemical cycles or new inventions and 
innovations lead to low-cost hydrogen production by applying as yet 
uneconomical renewable solar techniques that are suitable for large- 
scale production such as direct water photolysis with suitably tailored 
band gaps on semiconductors or low-cost electricity supplies generated on ocean- 
based platforms using temperature differences in the tropical seas. 

Article Outline 

1. Toward the hydrogen economy 

2. Cycles for low-temperature water splitting 

3. Direct water photolysis using a semiconductor 

4. Direct water photolysis in a homogeneous phase 

5. Fuel production using ocean thermal energy conversion (OTEC) 

6. Hydrogen utilization in automotive transportation 
References 






•> 


Special Issuo: Electricity 

Market Reform and Deregulation ^ [ 

Purchase and download rvow | 


— • mucin 




. i . 






View Record in Scopus 



Energy 

Volume 31 , Issue 1 , January 2006, Pages 33-43 

The Second Biennial International Workshop "Advances in Energy Studies" 



Home Browse My Settings Alerts Help 




(rljSITVIER 



About ScienceDirect | Contact Us | Terms & Conditions | Privacy Policy 

Copyright © 2008 Elsevier B.V. All rights reserved. ScienceDirect® is a registered trademark of Elsevier B.V. 



2 




Titre du document / Document title 

Methanol from atmospheric carbon dioxide : A liquid zero emission fuel for the future 
Auteur(s) / Authors) 

WEIMER T. (1) ; SCHABER K. ; SPECHT M. ; BANDI A. ; 

Affiliation(s) du ou des auteurs / Authors) Affiliation(s) 

Institut fuer Technische Thermodynamik und Thermische Verfahrenstechnik, University of Stuttgart, ALLEMAGNE 

Resume / Abstract 

methanol is a promising liquid energy carrier for the storage of renewable energy. The comparison with hydrogen shows a lower total energy 
efficiency for methanol. But methanol is easy to handle within the existing transport and storage capacities of the petrol industry. Therefore it causes 
low investment costs for the infrastructure of a global renewable energy network. For the storage of small amounts of energy like in individual traffic 
and for the distribution of energy in low populated regions methanol is even the most efficient alternative. Beside hydrogen, a basic component for 
the synthesis of methanol is C0 2 . The recovery of C0 2 from atmosphere will avoid an infrastructure for C0 2 -transport to the place where methanol is 
generated. With solar energy as the energy source a lower energy demand for the recovery of C0 2 from atmosphere than from combustion 

fluegases can be achieved. An integration of biomass as basic product for the synthesis of methanol improves the conversion efficiency from solar 
energy to methanol. 

Revue / Journal Title 

Energy conversion and management ISSN 0196-8904 CODEN ECMADL 

Source / Source 

Cong res 

International Energy Agency Greenhouse Gases : Mitigation Options Conference, London , ROYAUME-UNI (22/08/1995) 
1996, vol. 37, n° 6-8 (740 p.) (12 ref.), pp. 1351-1356 

Langue / Language 

Anglais 

Editeur/ Publisher 

Elsevier, Oxford, ROYAUME-UNI (1980) (Revue) 
Mots-cles anglais / English Keywords 

Methanol ; Production ; Air pollution control ; Carbon dioxide ; Hydrogen ; Solar energy ; Energy carrier ; 
Mots-cles francos / French Keywords 

Methanol ; Production ; Lutte antipollution air ; Carbone dioxyde ; Hydrogene ; Energie solaire ; Vecteur energie ; 

Mots-cles espagnols / Spanish Keywords 

f! Vector energia ; 

Localisation / Location 

INIST-CNRS, Cote INIST : 10197, 35400005288593.1130 

Copyright 2007 INIST-CNRS. All rights reserved 

Toute reproduction ou diffusion memo partielle, par quelque procede ou sur tout support que ce soit, ne pourra etre faite sans I'accord prealable ecrit de I'lNIST- 

CNRS. 

No part of these records may be reproduced of distributed, in any form or by any means, without the prior written permission of INIST-CNRS. 
N° notice refdoc (ud4) : 3029346 



1 



